Objective: Pediatric patients with nasal obstruction due to adenoid vegetation (AV) can also encounter allergic rhinitis (AR) as a comorbidity. The aim of the study was to estimate the incidence of mite sensitization and its effect on adenoid size in children who underwent adenoidectomy.
Introduction
Adenoid hypertrophy (AH) is the most common pathology that causes upper airway obstruction in childhood (1) . Although there are several reasons of AH and its etiology has not been fully understood, it is a common opinion that chronic, severe, and recurrent inflammatory events growing around the adenoid tissue are important in this regard. Allergy is among the most frequently encountered inflammatory processes mentioned (2) .
The adenoid is exposed to antigens through the airways and mediates the immunological protection of the upper respiratory and digestive tract (3) . Meanwhile, the adenoid is constantly exposed to allergens in addition to viral and bacterial agents. Allergic diseases can initiate inflammatory processes that affect the adenoid tissue, and in this case, they can lead to the formation of an allergic adenoiditis condition that causes the adenoid tissue to contain numerous IgE-positive mast cells (2) .
Allergic rhinitis (AR) is one of the most common chronic diseases, affecting 10-40% of the entire population. Epidemiological studies have suggested that the prevalence of this disease has increased (4, 5) . AR typically arises after the second year of life, and at least two or more seasons of pollen exposure are necessary for sensitization in the pediatric AR group (6) . The comorbid relationship between the adenoid and adenotonsillar hypertrophy of the upper airway allergy, which is termed as inflammation of the mucosal barrier of the upper airways due to IgE-mediated hypersensitivity, has been shown in many studies (6) (7) (8) .
Allergy is thought to be a risk factor for AH. From another point of view, because the clinical symptoms of AR and AH are similar, only one of them may be diagnosed in a patient. In our study, we aimed to determine the incidence of AR and its effects on AH by making a comparison of adenoid volume measurements and preoperative and postoperative symptoms in patients who underwent adenoid surgery.
Methods
This randomized, double-blind, prospective study was conducted with the 19.08.2014-dated and 696-numbered approval of the Human Research Ethics Committee of Şişli Etfal Education and Research Hospital and with the consent of the parents of the individuals to be included in the study, and comprised 88 pediatric patients of the ages of 3-12 in whom adenoidectomy was performed in our clinic between August 2014 and September 2014. In all cases, the criteria for inclusion in the study were identified as having adenoid tissue causing varying degrees of nasal obstruction by closing the choanae, snoring, and chronic mouth breathing due to AH. The patients with situations (deviated septum, atresia, nasal polyposis) causing an anatomical nasal obstruction apart from AH and with a sensitivity for multiple allergens (food allergy, pollen, fungal spores, and others), except for mites, were not included in the study. Apart from these criteria, four individuals with cleft palate and bleeding diathesis were also excluded from the study, and the study was thus completed with a total of 84 pediatric patients.
The control group was composed of 52 patients who were determined not to have AR and who were shown to have AH through their clinical history and flexible fiberoptic nasopharyngolaryngoscopy (FNFL). The AR-positive group was comprised 32 patients with AH who were shown to have a sensitization of D. pteronyssinus mites (house dust mite 1, HDM1) and/or D. farinae mites (house dust mite 2, HDM2) through a skin prick test (SPT).
A skin prick test was performed on the forearm interior face by using a testing panel (Stallergenes, Antony Cedex, France) containing the standard allergens. The sensitivity to allergens was evaluated with the allergens of HDM1, HDM2, weed mix (Golden Rod, Dandelion, Cocklebur, Ox-eye daisy), a mixture of woods: Betulaceae (alder, birch, hazel, hornbeam), Salicaceae (poplar, willow/poplar + willow), tree pollen mix (maple, horse chestnut, plane, Acacia, lime), 12 Herbal Blend (cocksfoot, ryegrass, timothy, meadow grass, sweet vernal grass, oat grass, wild oat, meadow fescue, bent grass, Yorkshire fog, Bermuda grass, bromus), cat dander, dog dander, and fungus (Alternaria alternata).
The FNFL method was used for the adenoid examination. The group of patients with AH was divided into four subgroups according to the degree of obstruction that the adenoid tissue formed in choana: Postoperative adenoid volume measurement was performed by placing the specimen in a 5 cc syringe. Adenoidectomy operation was performed in all patients.
The Simplified Visual Analog Scale (VAS) is a kind of survey that includes scores from 0 (no nasal congestion) to 6 (very severe congestion). In the cases where the child could not be cooperative in the survey, the parents' help was received (open mouth sleeping, snoring). This survey was administered in patients preoperatively and postoperatively one month later.
Statistical Analysis
The mean, standard deviation, median, min-max, rate, and frequency values were used in the descriptive statistics of the data. The distribution of variables was checked with the Kolmogorov-Smirnov test. In the analysis of the quantitative data, the Mann-Whitney U test was used. The chi-square test was used in the analysis of the qualitative data. The Wilcoxon test was used to analyze the repeated measures. The SPSS 22.0 program (IBM Corp.; Armonk, New York, USA) was used in the analyses.
Results
The distribution of the gender and age of the patients with AR-positive and -negative results did not differ significantly (p>0.05) ( Table 1 ).
The preoperative and postoperative VAS values of AR (+) patients were shown to be significantly higher than those of AR (-) patients (p<0.05) ( Table 2) . In this group, the postoperative/ preoperative VAS change was significantly high in AR (−) patients (p<0.05) ( Table 3) .
The values of specimen volume and the adenoid size % in preoperative endoscopic examination were shown to be significantly higher in AR (+) patients than in AR (-) patients (p<0.05) (Figure 1).
Discussion
Allergy is thought to be a risk factor for the formation of AH. A positive relationship between a positive skin prick test and adenotonsillar hypertrophy and 70% sensitivity to aeroallergens was determined in a study conducted with 117 pediatric patients with chronic adenotonsillitis (9).
The most common inhalant allergens are the mite allergy in Istanbul. In a study conducted by Küçükosmanoğlu et al. (10) , HDM1 (D. pteronyssinus) (96.7%) was found to be the most common inhalant allergen in Istanbul, and the sensitivity of Skin Prick Test HDM2 (D. farinae) (89.3%) was detected. In a study conducted with 45 pediatric patients by Kutlu et al. (11) , HDM1 and HDM2 (50-60%) were found to be the most common inhalant allergens in Istanbul, following which the tree and grass pollen (about 40%) and other aeroallergens (fungi, animal dander, and others) were observed at a decreasing frequency. Based on these data, we investigated the frequency of mite allergy in patients on whom we planned to perform adenoidectomy. We found AR due to HDM1 and HDM2 allergies in 32 (38%) of 84 patients in our study group.
Ganzer and Bachert (12) demonstrated that the production of IgE is not only limited to the nasal mucosa but also exists in the lymphatic tissue in Waldeyer's ring.
Modrzynski et al. (13) showed in nasal endoscopy and acoustic rhinometry that the pharyngeal tissue temporarily becomes hypertrophied in spring. They also investigated the effect of atopy on AH, and stated that AR is a risk factor for AD in children. The incidence of AH was investigated in another study by Modrzynski et al. (14) , where it was concluded that the risk of AH is greater in children with AR who have HDM allergy.
In another study, in patients who had undergone adenoidectomy, the average value of total IgE in adenoid tissue homogenates of the atopic group was found to be higher than non-atopic ones, and the average value of HDM1-specific IgE and IgA antibodies was found to be significantly higher than non-atopic ones (15) .
In the literature, there are many studies examining the relationship between AR and AH in biochemical, histological, cytological, and immunohistochemical terms (16, 17) . There are also studies showing the effectiveness of anti-allergic drugs in AH (18) .
In a study that Demirhan et al. (19) conducted, a significant improvement in nasal obstruction symptoms was seen in children with AH in the results of an 8-week treatment following intranasal fluticasone propionate treatment, while a significant decline was detected in the rate of adenoid/choana in the same study. The first study on the effective use of intranasal steroid in AH was presented by Demain and Goetz (20) . In another study, in the treatment of nasal spray containing fluticasone propionate, an improvement in obstructive sleep apnea syndrome (OSAS), which is associated with AR, and a decrease in the treatment-associated apneas and hypopneas were observed (21). Criscuoli et al. (22) detected a 45% clinical improvement in children with adenotonsillar hypertrophy after 2 weeks of intranasal beclomethasone treatment and stated that surgery was still necessary in 13 (54%) of 24 patients who had responded to the first treatment in their 100-week long-term study. Usta et al. (23) reported that after mometasone furoate treatment, surgical treatment was needed only in 2 of 39 patients in whom adenoidectomy indication was determined. Similarly, Demain and Goetz (20) reported a reduction in nasal congestion and a decrement in adenoid volume after the treatment of nasal steroids.
Cengel and Akyol (24) performed a similar study with intranasal mometasone furoate and achieved a 50% reduction in the starting size of the adenoid.
Allergic inflammation of the nasal cavity may exacerbate the existing OSAS condition by narrowing the airway. Adenotonsillectomy is the most effective method in treating OSAS; however, anti-inflammatory treatments such as leukotriene receptor antagonists or nasal steroids may be useful in the residual OSAS after adenotonsillectomy (25, 26) .
Nasal obstruction is a very common complaint in children, but it is more difficult to detect the symptoms in pediatric patients than in adult patients. It has been argued in many studies that VAS is a simple and objective method for determining the AR seriousness in school-age children (27) (28) (29) . In this study, we used the Simplified Visual Analog Scale (VAS), which scores the severity of nasal obstruction from 0 to 6. Symptoms such as a runny nose and itching nose that are questioned in classic VAS were not included in this scoring. In many studies, VAS has been reported to be clinically appropriate to measure nasal congestion and as a reliable method in the absence of rhinomanometry or when rhinomanometry cannot be used (30, 31) . The postoperative VAS value was greater in the AR positive group than in the control group despite the adenoidectomy; we thought this was related to ongoing allergic inflammation.
In assessing the size of adenoid tissue, we used the FNFL method to see the adenoid tissue itself, to determine the upper airway gap, and to exclude reasons such as nasal septum deviation, nasal polyps, and choanal atresia that could cause nasal congestion. Our study supports that the preoperative adenoid volume is greater in allergic patients than in nonallergic ones.
Conclusion
Based on our study, we can say that AR increases the predisposition of children to AH. The same effects can also be created by a number of other inflammatory processes. The frequency of atopic diseases affecting children has increased in recent decades, and this increase may have contributed to the increase in the frequency of AH occurrence induced by allergies. Therefore, the presence of AR should be investigated in all children with AH, and at least a simple diagnostic procedure for allergies, such as a skin prick test, should be applied and the treatment should be started. In addition, adenoid examination should not be neglected and should be performed preferably with flexible endoscopes in children with AR. 
